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Cpox peanu3zauum nporpamMmsl, yueoHblii roa: 2024 — 2025
KosanuyectBo 4yacos no yyeOnomy miany: scero 68 yacos (34 yaca B 10 xitacce, 34 yaca B 11 knacce)

IlnannpoBaHue cocTaBieHo Ha ocHOBe: [Iporpammel mo xumuu it 8 — 11 kiaccos obmeo0pa3oBarenbHbIX yupexaeHuii O.C. ['abpuensH —
M.: Ipocda, 2018 r

Yueonuk: ['abpuensa O.C., Xumus. 10 kinacc ba3ossiit ypoens: yueonuk/ O.C. I'abpuensn . — 8e uzn Crepeornn — M.
Hpoda, 2020. 191 ¢

INa6puensu O.C., Xumus. 11 knacc bazosbiii ypoBenb: yueonunk/ O.C. I'abpuenss . — 8e uzn Crepeorun — M.: [poda, 2020

1. [losicHuTEIBLHASA 3aIMCKA.

Pabouas mporpamMma cocTaBieHa Ha OCHOBe locymapcTBeHHOro cranaapra oOmiero oOpa3zoBanus ¢ ydetoM TpeboBanuit ®I'OC BTOpoOro
MoKoJIeHUs, [IpuMepHO# mporpaMMbl cpenHero (MoJHOTo) obmiero odpa3oBanusi o XxuMuu (0a30BeIid ypoBeHb) 2017 1. m aBTOpCcKO# [IporpamMmbl
Kypca xumuu g 8-11 kimaccoB o0mieo0pa3oBaTenbHBIX YyupexkaeHui (6a3oBbiil yposenb) O. C. T'abpuensna 2001 r..

OO0mas xapakrepucTuka yued0HOro npeamera

Cpennee obOmiee o00pa3oBaHHWE —TPEThs, 3aKIIOYHUTEIbHAS CTyNeHb oOmero ooOpaszoBanus. CopepxaHuwe cpeaHero (TOJTHOro) oOIero
o0pa30BaHMs HAMIPaBJICHO HA pPEIlIeHUe ABYX 3a/1a4:
1. 3amepuenue o61eodpa3oBaTENbHON MOJATOTOBKY B COOTBETCTBUH ¢ 3aKOHOM 00 00pa3oBaHUM;

2. Peanmmzanus npeanpodeccroHaibHOTO 001Iero 00pa3oBaHus, KOTOPOE MO3BOJIET 00ECIIEUYUTh MPEEMCTBEHHOCTh OOIIET0 U TPOPECCUOHATHLHOTO
o0Opa3oBaHusl.

Bomb1m0ii BKJIaa B TOCTHKEHUE TJIABHBIX II€JIeH CpeHero (MoJHOT0) 0011ero oopa3oBaHusi BHOCUT U3ydeHHe XuMun. Kotopoe nmpu3BaHo 00eCeUnTh:
1.®opmMupoBaHUE CUCTEMbl XUMUYECKUX 3HAHUM KaK KOMIIOHEHTA €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA;
2. pa3BUTHE JUIHOCTH O0YUYAIONINXCS, UX HHTCIUICKTYaAIbHOE W HPABCTBEHHOE COBEPIIICHCTBOBaHME, (OPMHUPOBAHNE Y HUX TYMAaHUCTHUYECKUX OTHOIICHUH U
9KOJIOTHYECKH 11€71€co00pa3HOro MOBEACHUS B ObITY U TPYIOBON JESATENIbHOCTH;

3. BripaboTky moHMMaHHs OOIIECTBEHHON MOTPEOHOCTH B Pa3BUTHM XUMHH, a Takke (OPMUPOBAHME OTHOLIEHMH K XMMHHM KaK BO3MOXKHOM 00yacTH
Oyay1iel MpakTU4eCKOi e TeNbHOCTH;

4. ®opmupoBaHue yMEHHs 0€30MacHOro OOpalleHHs] C BELIECTBAMH, MCIOJIb3YEMBbIMU B IMOBCEAHEBHOM XU3HU. Llenamu uzyuenus xumuu 6 cpedueil
(nonnoit) wKone asnaOmea:

1.  dopmupoBaHus yMEHUS BHAECTh U MMOHUMATh IIEHHOCTh 00pa30BaHMs, 3HAYMMOCTh XUMHUUYECKOTO 3HAHUS JJIs1 KaXKJI0TO YeIOBEKa
HE3aBHUCHUMO OT €ro NpodecCHOHaIbHON NeATeTbHOCTH; YMEHUs pazinyaTh (aKThl M OIEHKH, CPABHUBATH OIEHOYHBIC BBIBOJIBI, BUJIETh HUX
CBSI3b C KPUTEPHUSMHU OIICHOK C OTPEEICHHOW CHCTEMOM IIEHHOCTEH, (POpMyJIMPOBaTh U 00OCHOBBIBATH COOCTBEHHYIO TIO3HUIIUIO;



2.  QopmupoBaHUE IIEIIOCTHOTO MPEICTaBICHHUS O MUpPE, MPEICTABICHUS O POJH XUMHUU B CO3/IaHUU COBPEMEHHOW €CTECTBEHHO-
Hay4YHOW KapTHUHBI MUPa, YMEHHS OOBSICHATH OOBEKTHI U MPOIECCHI OKPYKAIOIICH ACHCTBUTEILHOCTH (IPUPOAHON, COUATBLHOM, KYIbTYPHOM,
TEXHUYECKOH Cpeibl), UCIIONIb3YS JUISl STOTO XUMUYECKHE 3HAHMUSL.

3.  mpuobOpeTeHHWE OmbITa Pa3HOOOPA3HOW IEATEILHOCTH, OIBITA IMO3HAHWS M CAMOTO3HAHWSI, KIIOYEBBIX HABBIKOB, WMEIOIINX
YHHUBEpCaJbHOE 3HAYCHHE /JISi Pa3HbIX BUJAOB JEATEIbHOCTH — HABBIKOB pELICHUs MpoOjeM, NPUHATHSA PEUIeHWM, MOWCKa, aHaau3a U
00paboTKK MHPOPMAINN, KOMMYHHKATUBHBIX HABBIKOB, HABBIKOB M3MEPECHUN, COTPYAHHYECTBA, 0€30MAaCHOT0 O OOpaIIeHUs ¢ BEIIECTBAMH B
MMOBCEIHEBHOW KU3HU.

Bedyuwumu udeamu npeonazaemozo Kypca A8aaomcs;
* MaT€praJIbHOC €CAMHCTBO BCUICCTB IIPUPOJALI, UX I'CHETUYCCKAA CBA3b,

* IPUYMHHO-CIIEACTBEHHBIE CBSI3U MEXK]y COCTaBOM, CTPOEHUEM, CBOMCTBAMU U IPUMEHEHUEM BEILECTB;

* I03HaBAEMOCTb BEILLIECTB U 3aKOHOMEPHOCTEHN MPOTEKaHUS XUMUYECKUX PEAKIUM;

* 0OBSICHSIFOIAS ¥ POTHO3UPYIOIAs POJIb TEOPETUICCKUX 3HAHUH ISl (PAKTOIOTMYECKOTO MaTepraa XMMUH 3JIEMEHTOB;

* KOHKPETHOE XMMUYECKOE COECIUHEHUE MPEACTaBIsIeT cOOO0H 3B€HO B HENPEPHIBHOW IENM NPEBPALCHUH BEIIECTB, OHO Y4acCTBYET B KPyroBOpOTE
XMMHMUYECKHX 3JIEMEHTOB U B XMMHYECKOH 3BOJIIOLUY;

* 3aKOHBI TIPUPOJIBI OOBEKTUBHBI M IIO3HABAEMBI; 3HAHHWE 3aKOHOB XUMHH JIA€T BO3MOXKHOCTH YIIPABISATH IMPEBPAIICHUSIMH BEIIECTB, HAXOIHUThH
HKOJIOTUYECKU Oe30IacHbIe ClIOCOOBI TPOM3BOJICTBA BEIIECTB M MATEPHUATIOB M OXPaHBl OKPYKAIOIIEH CPeibl OT XUMUYECKOTO 3arpsi3HEHMS,

* HayKa M MPaKTUKa B3aMMOCBSI3aHbl; TPEOOBAaHUS MPAKTUKM — JBIDKYILLIAS CHJIA Pa3BUTHS HAYKH, YCHEXU NMPAKTHUKU OOYCIOBJIEHbI JOCTHKEHUSIMU
HayKH;

* pa3BUTHE XMMHUYECKOW HAYKH M XMMM3AIMs HApOJHOIO XO34HCTBa CIy)KaT MHTEpPEcaM 4YeJoBeKa M OO0IecTBa B IEJIOM, UMEIOT TYMaHUCTUYECKUN
XapakTep U MPU3BAHbI CIIOCOOCTBOBATH PEIICHUIO I100AJIbHBIX MTPOOJIEM COBPEMEHHOCTH.

N3ydyenne xumuu B cTapiiei mKosie J1a€T BO3SMOKHOCTb JOCTUYD CIEAYIOLIUX PE3yJbTaTOB B HAIIPaBICHUH JIUYHOCTHOIO PA3BUTHS:
1. B u1eHHOCTHO-OpUEHTAIMOHHON c(hepe — BOCIUTAHNE UYBCTBA TOPIOCTH 32 POCCUNMCKYI0 XUMUYECKYIO HayKy, T'YMaHU3Ma, 1IeJI€yCTPEMIIEHHOCTH;

2. B TpynoBoii cdepe- roTOBHOCTh K OCO3HAHHOMY BBIOOpY JMalibHEl el 00pa3oBaTenbHON TPAaCKTOPUH;
3. B no3HnaBarenbHOI (KOTHUTHBHOM, HHTEIUIEKTYaIbHON) chepe — yMEHHE yIpaBIIsATh CBOEH 03HABATEIbHOM 1€ TEbHOCTBIO.

MeTanpeleeTm)an pe3yjabTaTaMn OCBOCHUSA BBIITYCKHUKAMU OCHOBHOM IIIKOJIBI IMporpaMmsaIl 11O XUMUU ABJIAFOTCA:
1. wucmoab30BaHUE yMeHI/Iﬁ N HAaBBIKOB PA3JIMYHBIX BUAOB PA3JIMYHBIX BHUIO0OB MMO3HaBaTeIIbHOM ACATCIIBHOCTH, NMPUMCHCHHUEC OCHOBHBIX MCTOIOB

IIO3HAaHUA

(cucteMHO-UH(DOPMALIMOHHBINA aHAIN3, MOAECITUPOBAHNUE) JIUIsl U3YUEHUS Pa3IMYHBIX CTOPOH OKpY’Karollel 1eHCTBUTENbHOCTH;
2. WCHOJb30BAHHWE OCHOBHBIX MHTEJIEKTYaIbHbIX olepauuii: (opMyIMpOBaHUE TUIIOTE3, aHAJIU3 M CUHTE3, CpaBHEHHUE, 0000IIeHNe, CUCTeMaTH3allHs,

BBISAABJICHUC TPUYHUHHO-CJICACTBCHHBIX CBH3Cﬁ, IIOMCK aHaJIN30B;



3. YMeHue reHepupoBaTh UEH U OMPEEIATh CPEICTBA, HEOOXOIUMBIE IS UX Pealli3alliu;

>

YMeHue onpeaenaTs el U 3a7jauil e TebHOCTH, BEIOMPATh CPEACTBA PEaIN3aLuy LIETH U IPUMEHSTh UX Ha IIPAKTHKE;
5. Hcnonp3oBaHue pa3IUYHBIX MCTOYHUKOB [UIl IOJYYEHHS XMMHYECKOHM HMH(OpMaluy, MOHMMaHHE 3aBUCUMOCTH COAEpKaHUS U (POpMBI
npeacTaBiIeHus HHPOPMALIUHU OT IIeJiel KOMMYHHUKAIMH U aJipecaTa.

B o6actu npeaAMeTHBIX pe3yabTaTOB YUYCHHUKY IPEIOCTABISETCS BOZMOKHOCTh HAYUUTHCS:
B no3HaBareJbHOM cepe:

e JlaBaTh ONpeeIIeHNs U3yYECHHBIM ITOHATHUSAM;

e OnwuceiBaTh JEMOHCTPALIMOHHBIE U CAMOCTOSITEIbHO MPOBEJCHHbBIE SKCIIEPUMEHTHI, UCIIOb3Ys JJIsl 3TOT0 €CTECTBEHHBIN (PyCCKMM, pOJIHON) SI3BIK U
SI3bIK XUMUU;

* OnwuceBaTh ¥ pa3inyaTh HM3yYCHHBIE KJIACChI HEOPraHMYECKUX M OPraHMYeCKHUX COCOUHEHUH, XxuMmudeckue peakuuu; [| Kimaccudpummponars
U3Y4YEHHbIE OOBEKTHI U SIBJICHUS,

* HaOnronats 1eMOHCTPUPYEMBIE H CAMOCTOSATEIBHO ITPOBOJIUMBIE OIIBITHI, XHMUYECKHE PEAKIIUH, TPOTEKAIOIINE B IIPUPOJIE U B OBITY;

e Jlenath BBIBOJIBI U YMO3AKJIIOUEHHsI U3 HAOII0I€HUH, U3YYEHHBIX XMMUYECKUX 3aKOHOMEPHOCTEH, MPOTHO3MPOBATh CBOMCTBAa HEM3YUCHHBIX BELIECTB
10 QHAJIOTMH CO CBOMCTBAMH U3Y4YCHHBIX;

* HMHrepnperupoBaTh XMMUYECKYIO0 HHPOPMALUIO, TOIYUEHHYIO U3 IPYTMX UCTOYHUKOB; [] CTpyKTYypUpOBaTh U3yUEHHBIH MaTepual;

e  OnwuceIBaTh CTPOCHHUE aTOMOB 3JIEMEHTOB 1 1 4 IEpHOA0B C UCIOIb30BAaHUEM JIEKTPOHHBIX KOH(PUTYpaLnuii aTOMOB;

*  MouenupoBarbk CTPOEHUE IPOCTEUIINX MOJIEKYJI HEOPraHUYECKUX U OPIraHMYECKUX BEIECTB, KPUCTAILIIOB; B IIEHHOCTHO-OpHEHTAallMOHHO# cdepe

* AHanu3uMpoBaTh M OIICHUBATh TOCIEACTBUS A OKpYXKaIoleH cpenbl OBITOBOM W TMPOU3BOJCTBEHHOW MAESITETHHOCTH YENOBEKa, CBS3aHHOM C
nepepaboTKON BEIIECTB;
B TpynoBoii chepe

* IIpoBoauTh XMMUYECKUN JKCIIEpUMEHT; B cepe pusnyeckoi KyabTypbl

*  Oxa3pIBaTh MEPBYIO MOMOIIB ITPHU OTPABJICHUAX, OKOTI'aX U APYIr'UX TpaBMaX, CBA3daHHBIX C BCHICCTBAMHU U J'Ia60paTOpHLIM 060py,HOBaHI/IeM.

TpeboBannsi K ypoBHIO NOAroToBKM o0yuyarwmuxcs 10 — 11 kaacca

B pe3yabTaTe M3yUYeHHUs XMMHH HA 0230BOM YPOBHE YYEHHK J0JKEH 3HATH / HIOHUMATD

* [J[UBakHeilliMe XMMHYeCKHe TMOHATHA :@ BEIIECTBO, XUMUUECKHI 3JIEMEHT, aTOM, MOJIEKYyJla, OTHOCUTEIbHbIE aTOMHAsi U MOJEKYJspHas Macchl,
WOH, aJUIOTPOIUS, U30TOIbI, XUMUYECKas! CBA3b, 3JIEKTPOOTPULIATEIHHOCTh, BAJICHTHOCTh, CTENIEHb OKHCIIEHUS, MOJIb, MOJIIpPHAsl Macca, MOJISIPHBII
00bEM, BEIIECTBA MOJEKYISPHOTO M HEMOJEKYJSPHOTO CTPOCHMS, PACTBOPBI, AJIEKTPOIUT M HEIIEKTPOJIUT, INEKTPOIUTHYECKAs JUCCOLIMAIMS,
OKHUCJIUTEIb U BOCCTAHOBUTEIIb, OKHCIEHUE U BOCCTAHOBJIEHHE, TEINIOBOM 3 (EKT peaklnu, CKOPOCTh XMMHUYECKON peaklnu, KaTallu3, XUMUYECKOe
paBHOBECHeE, YIIIEPOAHBII CKeleT, PyHKIMOHATIbHAS IPYIINa, H30MEepHsi, TOMOJIOTHUS;

e [J[JocHOBHBIE 3aKOHBI XHMHH : COXPAHEHUS MacChl BEIIECTB, IOCTOSTHCTBA COCTaBa, IEPUOINYECKUI 3aKOH;

* [J[JocHOBHBIEe TEOPUM XUMHUHM : XUMUYECKOU CBS3H, dJEKTPOIUTUYECKON TUCCOLMALINU, CTPOCHUS OPraHMYECKUX COCTUHEHMI;



[JJBakHelilIMe BelleCTBA M MATEPHAJIbl : OCHOBHBIE METAJUIBI M CIUIABBI; CEpHAs, COJSIHAs, a30THAsl M YKCYyCHasl KUCIIOTHI; IIEJIOYHM, aMMHAK,
MHUHEpaJIbHBIE YA0OPEHNUS, METaH, STHJICH, alleTUJICH, O€H30I1, 3TAaHOJ, KUPBI, MbLIa, TIII0K03a, Caxapo3a, KpaxMaJl, KJIeT4aTKa, OCJIKH, HCKYCCTBEHHBIC
Y CUHTETHUYECKHE BOJIOKHA, KayIyKH, IUTACTMACChl; YMeTh:

Ha3b16amMp N3y4CHHBIC BEIIECTBA 110 «TPUBHAIBHON)» WIK MEKIYHAPOIHOM HOMEHKJIIATYpE;

onpeodenams. BAICHTHOCTh U CTENICHb OKHCICHUS XUMHYECKUX HJIEMEHTOB, THII XUMHUYECKOH CBSI3U B COCMHEHUSX, 3aps]] NOHA, XapaKTep CPe/bl B
BOJIHBIX PacTBOpax HEOPraHUYECKUX COCAMHEHUH, OKUCIUTEIb U BOCCTAHOBUTENb, IPUHA/UIEKHOCTh BEIIECTB K PA3IMYHBIM KJIACCaM OPTaHMYECKUX
COCIMHECHH;

Xapaxkmepu306amsp. >ICMEHTHl MaJlbIX MEPUOIOB MO UX IOJIOKEHUIO B mepuoanyeckoil cucreme J[.M.MenzaeneeBa; o0mue XuMHYECKHE CBOWCTBA
METaJJIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPTaHMYECKUX M OPraHMYECKHX COCAMHEHMH; CTPOCHHE M XHMHUYECKHE CBOWMCTBA H3y4YECHHBIX
OpPraHMYeCKUX COCAMHCHUH;

00bACHAMb. 3aBUCUMOCTD CBOMCTB BELIECTB OT MX COCTAaBa U CTPOCHUS; NMPHUPOAY XMMHUYECKOW CBS3M (MOHHOW, KOBAJICHTHOM, METAJTIMYECKOIN),
3aBUCHMOCTbH CKOPOCTH XMMUYECKOW PEaKIMU 1 MOJI0KEHHSI XHMUYECKOTO PaBHOBECHUS OT Pa3JIMUHBIX (DaKTOPOB;

BBINOJIHATH XUMUYECKUH IKCIIEPHMEHT 10 PacliO3HABAaHHMIO BKHEHIIINX HEOPTaHUYECKUX U OPTaHUYECKIX BEIECTB;

NPOBOAUTb CAaMOCTOSITEIIbHBIA MOMCK XUMHYECKOW WH(POPMAMU C MCIIOIB30BAaHUEM PA3IMYHBIX HCTOYHHKOB (HAYYHO-TIOMYJSIPHBIX HW3IaHUH,
KOMITBIOTEpHBIX 0a3 MaHHBIX, pecypcoB IHTepHeTa); MCIONB30BaTh KOMIIBIOTEPHBIC TEXHOJOTMU sl OOpaOOTKM M Iepefayd XHMHYECKON
nH(OpPMAIINY U €€ TIPEICTABICHHUS B pa3INIHbIX (hopMmax;

HCIOJIB30BaATDb npuoﬁpeTeHHMe 3HAHUHA U YMCHUSA B HpaKTquCKOﬁ JesATeJbHOCTH U NMOBCETHEBHOM KU3HMU IS

00BSICHEHUS] XUMMUYECKUX SIBJICHUH, IPOUCXOIALIMX B IPUPOJIE, OBITY U Ha IPOU3BOJICTBE;

OlpeseNieHUus] BO3MOKHOCTH NPOTEKAaHUS XMMHUYECKUX IMPEBPALICHUI B pa3jMUHBIX YCIOBHUSX M OLEHKM HMX IOCIEACTBUN;  [JIKOJIOTUYECKU
I'PaMOTHOI'O IOBEJIEHUS B OKPYKAIOILEN CPELE;

OLIEHKH BJIMSHUSL XMMHUYECKOTO 3arps3HEHUS OKPYXKAIOLIEW Cpeibl Ha OPraHU3M YEJI0OBEKA U APYTUE )KUBBIE OPTaHU3MBIL;

0€30MacHOro 00paIEeHHs C TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMU, JIA0OPATOPHBIM 000PYAOBAHUEM;

IPUTOTOBJIEHHSI PACTBOPOB 3a/IaHHON KOHLIEHTPAIMK B OBITY M HA IIPOU3BOICTBE;

KPUTHYECKONW OLIEHKH JIOCTOBEPHOCTHM XHMHYECKOM HHQOpMaluM, TMOCTyHaloUmle M3 pa3IuyHbIX WCTOYHUKOB HHGpopmauuu. Qouwian
Xapakmepucmuka yueono20 npouecca

[Ipu oOydeHnn ygammxcs 1o JaHHOW pabouei yueOHO# mporpaMMe UCTIONB3YIOTCS clieyronue oomnme GopMbl 00yUeHUS:

UHAUBUAYaJIbHAS (KOHCYJIbTAINN);

rpymnmnoBas (ydamuecsi paboTaloT B Ipylmax, CO3/1aBaéMbIX Ha pa3jIMYHBIX OCHOBAX: MO TEMIy YCBOEHHUS — IPU M3YUYEHUH HOBOTO MarepHaia, 1o
YPOBHIO y4YeOHBIX JIOCTHKEHUN — Ha 0000IIAIOIUX 10 TEME YPOKaX);

¢bpoHTanbHas (paboTa yuuTeNs cpazy co BCEM KJIacCOM B €MHOM TeMIIe ¢ OOIIMMU 33/1a4aMu);

napHas (B3aMMOJIeHCTBHE MEXAY ABYMS YUEHHUKAMH C LEJIbI0 OCYILECTBICHHSI B3AUMOKOHTPOJIS).

I[aHHaSI nporpamMmma npeaycMaTpuBacT yCTAaHOBJICHUC MCKIIPCAMCETHBIX CBsI3€H C HCKOTOPBIMHU IPpCAMETAMHU, U3Yy4aCMbIMU B 10 xmacce:



YueOHbIi nporiecc npu u3ydeHun Kypca xumud B 10- 11 kmaccax mocTpoeHO ¢ yU4eTOM CIENYIONUX Memo008 00VUeHUs .
- uH(pOpPMalMOHHBIN;
- UCCJIEIOBATENbCKUN (OpraHu3altsl UCCIeI0BaTeNIbCKOro 1a00paTOPHOTo MPAKTUKYMa, CAMOCTOATEIbHBIX padoT U T.11.);
- po0OJIeMHBIH (ITOCTAaHOBKA MPOOJIEMHBIX BOIIPOCOB U CO3aHKe MPOOIEMHBIX CUTYallui Ha YPOKE);
- ucnoip3oBanue UKT;
- AITOPUTMU3UPOBAHHOE O0ydeHHE (AJITOpPUTMBI IUIAHMPOBAHMS HAYYHOTO HCCIEAOBaHUS M 00pabOTKU pe3ylbTaTOB HSKCIEPUMEHTA,
QITOPUTMBI OIIMCAHUSI XUMHYECKOTr0 00BEKTA, AlITOPUTM paccKa3a O CTPOSHUU U CBOMCTBAX XMMHYECKOI0 3JIEMEHTa U T.1.);
- METO/Ibl Pa3BUTHS CIIOCOOHOCTEH K CaMOOOYUYEHUIO U CaMOOOPa30BaAHUIO.

OO6r111ee KOJIMYECTBO YaCOB B COOTBETCTBUH C MporpaMmmMoii: 34 yaca B KaXKJ0M Kjlacce
KonunuecTBo uacoB B Heneto 1Mo yueOHOMY T1aHy: 1 gac

Conep:xaHue TeM yueoHoro kypca 10 kinacca

Tema 1. «Teopua cmpoenun opzanuueckux coeounenuit» (2 uaca) MexknpeaMeTHbIe
CBSI3M. HEOP2aHUYeCKas XUMUs: BAIEHTHOCTb.

BanentHocTh. XMMHUECKOE CTPOCHUE KAK MOPSIOK COCIMHEHUS aTOMOB B MOJIEKYJIE COIVIACHO UX BAJIEHTHOCTH. OCHOBHBIE TOJIOKEHUS TEOPUU
XUMHUYECKOT'O CTPOEHHS] OPraHUYECKUX COEAMHEHUN. XUMHUUecKrue (POpMyJIbl U MOJEIN MOJIEKYJI B OPraHUYECKON XUMUHU.

I[eMOHCTpaI.[I/II/I. Mogenu MOJICKYJI TOMOJIOT'OB U U30MEPOB OPraHUYICCKUX COE€IUHEHMH.

Tema 2. «Y2nee000poosl u ux npupoouvie ucmounukuy (9 uacos)
Me:xknpenmeTHble CBSI3U: 2eocpagus: MECTOPOXKICHHS MpUpOJHOro raza W Hedtu B Mupe u Poccuiickoit @enepauuu, ¢usuka: pasaeneHue
KUJIKOCTEH METOJIOM MEPETOHKH.
Ipuponnsiii ra3. [IpupoaHslil ra3 kak Tormauso. [IpenmyniecTBo NpupoAHOTro raza nepea ApyruMu Bugamu Tomirsa. CocTaB MpUPOJIHOTO rasa.

AJIKaHBI: TOMOJIOTHUECKHUH DPsiji, U30MEPUSI 1 HOMEHKJIaTypa aJIkaHOB. XMMHUYECKHE CBOMCTBA aJKaHOB ( HAa MPUMEpPE METaHa M 3TaHA): TOPEHHUE,
3aMElIECHHE, Pa3JIOKEHUE U AeruapupoBaHue. [I[puMeHeHne ankaHOB Ha OCHOBE CBOMCTB.

AJIKeHBI. DTUJICH, €ro Noay4yeHue ( JeTUPUPOBAHUEM dTaHa U JIeTHApaTalfei dTaHola). XUMUYeCKHe CBOWCTBA ITHIIEHA: TOPEHHE, KAUeCTBEHHBIS
peaknuu ( oGecrBeunBaHNEe OpPOMHOM BOJABI M PacTBOpA MEpMaHraHaTa Kayus), ruaparamnus, noaumepusanus. [lomustunen. Ero cBoiicTBa u nmpuMeHEHHE.
[Ipumenenue 3THIIeHa Ha OCHOBE €r0 CBOMCTB.

AJikaaueHbl M Kaydyku. [loHaTre 00 ankaaneHax Kak yrieBOJA0PO/Iax C IBYMsl IBOWHBIMU CBSI3IMH. XUMHYECKUE CBOIMCTBA OyTanuena —1,3 u
u3onpeHa: obeciBeynBaHue OPOMHOI BOJIBI U TOMUMEpHU3AITUS B Kayuyku. Pe3una.
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AJIKHHBI. ATIETHIIEH, €r0 MOTYYeHHe MTUPOIM30M METaHa M KapOUIHBIM cIIocOOOM. XMMHYECKHE CBOMCTBA alleTHIIEHA: TOpeHne, 00eclBeUnBaHUE
OpOMHO¥ BOIBI, TPUCOCTUHEHNE XJIOPOBOIOPO/Ia U TupaTaus. [IpumeHneHue aneTuieHa Ha OCHOBE CBOMCTB. Peakitust mommMepur3aliuu BUHUIXJIOPUIA.



HOJ’II/IBI/IHI/IJIXHOPI/IIL " Cro NpuMCHCHUC.
Hed1s. CocraB u nepepadotka Hedtu. Hedrenpoayktel. beH3nH 1 nmoHsTHE 00 OKTAHOBOM — YHCIIE.
Ben3zou. [lonyuyenue OeH3ona U3 rekcaHa v areTuieHa. XMMHYECKUe CBOMCTBa OEH301a: TOPEeHUe, raloreHUpOBaHue, HUTpoBanue. [lpumenenue
O€H30I1a Ha OCHOBE €ro CBOMCTB.

JemoncTpanuu. ['opernne Merana, sTuieHa, auetuiaeHa. OTHOLICHHE METaHa, STHIICHA, alleTHieHa U OeH30Jla K pacTBOPY NEpMaHraHaTa Kajlus U

OpoMHoii Bose. [TomydyeHue 3TuineHa peaknuen aAerupaTalvy 3TaHojIa U JENOoIMMEpU3alui MOJIMATUIICHA, alleTHIIeHa KapOuaHbIM criocoOoM. Pasnoxenue
KaydyKa IpH HarpeBaHMUH, UCIIBITAHUE MTPOAYKTOB Pa3IOKEHUs Ha HeNpeAeabHOCTh. Koekiust 00pa3oB HeTH U He(PTEnpOyKTOB.

JlabopaTopHble ONbITHI.

1. N3roroBnenue Moaenei MOJIEKYJ yIrieBOI0POIOB.

2. Onpenenenue 3J1eMEHTapHOIO COCTaBa OPraHUUECKUX COCTUHEHUM.

3. OOHapy)xeHne HeTPeaeIbHBIX COSTMHEHUN B )KUIKUX HEPTETIPOIYKTaX.
4. [Tonyyenue u CBOMCTBA allETUJICHA.

S. Osnakomienue ¢ kouiekuueil «kHedtb u nmpoaykTsl €€ mepepaboTKm.

IIpakTuyeckas padora Nel «IlonydyeHue sTuneHa u U3y4eHue ero CBOMCTB.»
Tema 3. «Kuciaopoacoaepskamue coeJMHEHHs] U MX HAXO0KIAeHHe B KMBOW mpupoae» (9 4acoB)

Mestcnpeomemnuie ceazu: buonozus: y2neeoovl (2noko3a, Kpaxmai, K1emyuamya), Heupbl; KameHubvlll yeoisb. Pusuka: KoKc, KOKCOXUMUYECKOoe
npoU3800CMe0.

Yraesoabl. ENMHCTBO XUMUYECKOW OpraHU3aluy )KUBbIX OPraHU3MOB. XMMHUYECKUNA COCTAB KUBBIX OPraHU3MOB.
VYreBobl, UX KiIaccupUKaAIMA: MOHOCAXapuIabI(TIIFOK03a), AUcaxapuasi(caxaposa), mojmcaxapuapl(Kpaxmai U 1eosuio3a). 3HaueHue yrieBoJ0B B
KUBOU NPUPOJE U XKU3HU uesoBeka. [ToHsTHE 0 peaknax NOIMKOHAECHCAUHU U THAPOJIN3a HA NPUMEPE B3aUMOIIPEBPAILIEHUI: TIIIOK03a <> MTOJINCAXaAPU.
['moko3a — BeniecTBo ¢ JABOMCTBEHHOW (YHKIMEH — anbAeruaocHupT. XMMUYECKUE CBOICTBA TJIIOKO3bl: OKHCIEHUE B TJIIOKOHOBYIO KHCIOTY,
BOCCTaHOBJICHHE B COPOUT, OpokeHUe (MOJIOYHOKUCIIOE U CIIMPTOBOE). MPUMEHEHHE TIFOKO3bl HA OCHOBE €€ CBOMCTB.

Couptsl. [Tonyuenue sTaHona OpoxeHHEM TIIIOKO3bI U TUApaTanuei stuieHa. [ uapokcunbHas rpynna kak ¢yHkuuoHanbHas. [IpeacraBnenue o
BOJIOPOJIHOM CBSI3M. XMMHYECKHE CBOWCTBA ATAHOJIA: TOPEHHUE, B3aUMOICWCTBUE C HATpHEM, OOpa30BaHUE MPOCTHIX U CIIOKHBIX 3(UPOB, OKHCICHUE B
anpreru. IlpuMeHenne 3TaHoIa HA OCHOBEHUH €r0 CBOMCTB. AJIKOTOJIM3M, €TI0 MOCIEACTBUS U NPEAYIPEKICHHE.

[lonsiTHE O mNpenenpHBIX MHOTOATOMHBIX cHUpTax. [JMIEpUH Kak IpeICcTaBUTENb MHOIOATOMHBIX CHUPTOB. KadecTBeHHas peakuus Ha
MHOI'0aTOMHBIE CIUPTHI. [[puMeHeHne rmunepruHa Ha OCHOBE CBOWCTB.

Kamennsliii yroab. ®enos1. Kokcoxummuueckoe mpou3BoACTBO U ero npoaykius. [lomyuenue ¢enona KkokcoBaHMeM KamMeHHOro yris. B3anmuoe
BIIMSIHME aTOMOB B MOJIEKyle (peHosa: B3aUMOJEHCTBUE C TMAPOKCHUIOM HATpus M a30THOW kucioToi. IlomukonaeHcanus ¢eHona ¢ GopMalbIeruioM B
denondopmanbaeruayto cmoiy. [Ipumenenue peHnona Ha OCHOBE €ro CBOMCTB.



Auabaernapl. [lonydyeHue aibIeruioB OKHCIEHHUEM COOTBETCTBYIOLIMX CIHUPTOB. XHMHUYECKHE CBOWCTBA albJErMJIOB: OKHUCIEHHE B
COOTBETCTBYIOIIYIO KUCIOTY U BOCCTAHOBJIEHUE B COOTBETCTBYIOIINI criupT. [IpuMenenue popmanpaeruia 1 aleTanbaeriia Ha OCHOBE CBOMCTB.

Kap6onoBbie knciaothl. [Tonyuenne kapOOHOBBIX KUCIOT OKUCIEHUEM aJIbJIETU/I0B. XMMHUYECKHE CBOWCTBA YKCYCHOM KHCIIOTHI: OOIIHE CBOWCTBA C
HEOPraHMYeCKUMHU M peakuus sTepuduxanuu. IIpumMeHeHHMe YKCYCHOM KHCIIOTBI HAa OCHOBE CBOWCTB. BpicmiMe »XUpHBIE KHUCIOTBI Ha IpuMepe
MAJIbMUTUHOBOW U CTEAPUHOBOM.

Caoxxuble 3¢upsbl U Kupbl. [lonydeHne ciioxHbIX 3pupoB peakuuei stepudpukanuu. CroxHsle 3puUpsl B IpUpoae, UX 3HadyeHue. [Ipumenenue
CIIO’KHBIX 3(hUPOB HA OCHOBE UX CBOMCTB.

XKupsl kak cnoxHbIe 3(Upbl. XUMUUECKUE CBONCTBA KUPOB: TMAPOIN3(OMBUIEHUE) U THAPUPOBAHKE KUJIKUX KUPOB. [IprMeHeHre KUpOB HAa OCHOBE
CBOJNCTB.

JdemoncTpanun. Okucienue cnupra B anpaerua. KadectseHHas peakuust Ha MHOroaromHsle cnupthl. Komteknnsa «KameHHBIN yroiab U IPOAYKTHI
ero mepepaboTkm». PacTBopuMocTh QeHona B Bojxe NMpH OOBIYHON TeMmIeparype W NIpu HarpeBaHud. KauecTBeHHbIe peakiuu Ha (eHon. Peaxmms
«CcepedpsHOro 3epKajiay albJeruiaoB U IoKo3bl. OKUCIEHHE albAEIHI0B U TIFOKO3bl B KUCIOTHI ¢ oMomkko rugpokcuaa meau (11). [omyuenue ykcycHo —
3TUIIOBOTO M YKCYCHO — N30aMmiIoBoro 3¢upos. Komekmust a3¢pupabix Macen. KadecTBeHHas peaknus Ha KpaxMall.

JlaGopaTopHble ONBITHI:

6. CaoiicTBa Kpaxmaiia.

7. CBoiicTBa IJIIOKO3BI.

8. CBoiicTBa 3TUIIOBOTO CITUPTA.

9. CBolicTBa IIIMLEPHHA.

10.  CaoiicTBa popmanbaerua.

11. CBolicTBa YKCYCHOM KHCIIOTBHI.

12. CgoiictBa xupos. 13. CpaBHEHHE CBOMCTB paCTBOPOB MbLIA U CTUPATHLHOTO MOPOIIIKA.

Tema 4. «A30Tcoaep:Kkamme COeMHEHNS U UX POJIb B )KUBOM npupoae» (7 4acos)

Me:xknpeameTHble cBA3H. buonozus: aMUHOKHUCIOTHI, IENTH/IHAS CBsI3b, OCJIKH, CTPYKTYphI OenKkoB, pyHKIMU 6enkoB. Hyknennossie kucnotsl PHK
n JIHK.brnorexHonorus 1 reHHas MHXEHEpHsL.

Amunbl. [Tonarue o0 ammnaax. [lomydeHune apoMaTHyecKOro aMHWHA — aHWIMHA — U3 HUTPOOEH30J7a. AHWUJIMH KaK OPTaHMYECKOe COCTUHEHHUE.
B3aumHoe BIMsiHHE aTOMOB B MOJICKYJIe aHUIIMHA: OClIa0JIeHHe OCHOBHBIX CBOICTB M B3aUMOJICHCTBUE ¢ OpOMHOI BomoH. [IpiMeHeHne aHUTHA HAa OCHOBE
CBOMCTB.

AMUHOKHCJIOTHI. [lonyyeHre aMMHOKHUCTIOT U3 KapOOHOBBIX KHCIOT U THAPOIU30M OENKOB. XUMHUYECKHE CBOWCTBA aMUHOKHUCIIOT KaK aM()OTEPHBIX
OpPraHMYECKUX COSAMHEHUN : B3aUMOJICHCTBHUE CO MIET0YaMH, KUCIOTaMH H IPYT ¢ IpyroM( peakiius NoJuKoHAeHcaun). [lenTuanas cBsi3b U MOJTUIETITHIBL.
[IpuMeHeHre aMMHOKHUCIIOT Ha OCHOBE CBOMCTB.



Beaxu. [Tonyyenne OenkoB peakuueil MOJMKOHACHCAIIMA aMUHOKHUCIOT. IlepBuuHas, BTOpUYHAS M TPETHUYHAS CTPYKTYpbl OEITKOB. XMUMHUYECKHUE
CBOMCTBA OEJIKOB: TOpPEHUE, IeHaTypalts, THAPOJIN3 U LIBETHbIE peakluu. bruoxumudeckue GyHKIUN OEJIKOB.
I'eneTndeckas cBs3b MEKIy KJIaCCAMU OPraHUYECKUX COCIUHECHUM.
HyxJienHoBbIe KMCI0ThI. CUHTE3 HYKJIEMHOBBIX KUCJIOT B KJIETKaxX U3 HyKI1eoTH10B. O01wuil niuaH cTpoeHus HykiaeoTuaa. CpaBHEHHE CTPOCHUS U
¢ynkuuit PHK u IHK. Ponb HyKJI€MHOBBIX KHCIIOT B XpaHEHUH U Tiepeiade HacleacTBeHHON nHpopmaruu. [TonaTne o OMOTEXHOIOTUN ¥ TeHHOW MHKEHEPHH.

JdemoHcTpanmu.
B3anmopelicTBie aMMHaKka U aHIJIMHA C COJITHOM KHCIOTON. Peakiust anmimHa ¢ OpoMHOi Bo10ii. JlokazaTenbcTBa HATHYUS (PYHKIIMOHAIBHBIX TPYIII
B pacTBOpax aMUHOKUCIOT. PacTBopeHue u ocaxxaeHue 0eskoB. L{BeTHbIE peakiuy O€lIKOB : KCAHTOIIPOTEHHOBAs U OuypeToBas. ['opeHre NTHYbero nepa u
mepctsiHoit HuTku. Monens moinekyisl JIHK. Tlepexonpl: 3TaHON — 3TWIEH — ITUICHIJIIMKONb — JdTWwieHraukoatr meau (I1). Dranon — sranams —
3TaHOBAasA KUCIIOTA.

Jladoparopublie onbIThl. CBoiicTBa 6enkoB. [IpakTuyeckas padora Ne2 PenieHue sKCiepUMEHTAIBHBIX 33124 110
UJICHTU(UKAIIMA OPTAaHUYCCKUX COCITUHCHHN.

Tema 5. «buo10rHYeCcKH aKTHUBHbIE OPraHUYecKHe coenHeHus (3 yaca) MexxnpeaMeTHble
cBsI3U. buonocus: ®epMeHThI, TOPMOHBI, BUTAMUHBI, JIEKapCTBa.

®epMeHTbI. DepMEHTHI Kak OMOJIOTHYECKHE KaTaau3aTopbl 0enkoBoil mpupoasl. OcobeHHOCTH (GYHKIMOHUPOBaHUS (pepMeHTOB. Poiib hepMeHTOB B
KHU3HEIEATEIIbHOCTH JKUBBIX OPTaHU3MOB U B HAPOIHOM XO3SICTBE.
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Buramunsl. [lorsartue o BuramuHax. HapymieHus, cBsi3aHHBIE C BUTAMHHAMHU @ aBHUTaMUHO3BI, TUTIO — M THIIEpPBHTaMUHO3b. Butammu C kak
MPEJCTaBUTENb BOJIOPACTBOPUMBIX BUTAMUHOB U BUTAMUH A KakK MPeICTaBUTENb )KUPOPACTBOPUMBIX BUTAMUHOB.

Topmonsbl. [loHATHE O TOPMOHAX KaK TYMODPAJIbHBIX PETYISATOpPaxX IKU3HEAEATEIFHOCTH JKMBBIX OpPraHM3MOB. MHCYNMMH W aJpeHaInH Kak
npeacTaBuTeNIn TOpMOHOB. [IpodunakTuka caxapHoro quaberta.

JlexkapcTBa. JlekapcTBeHHAs: XUMHS : OT SATPOXHMHH JI0 XHMHOTEpanuu. ACUprWH. AHTHOMOTHKH U ucOakTepno3. HapkoTndecknue BemiecTsa.
Hapkomanus, 6opb0a ¢ Heil 1 npoduIakTHKa.

JemoncTpanuu. Pa3nojkeHue nepokcuja BOAOpojaa Karaja3od celporo msica u ceiporo kaprogens. Komrekuus CMC, comepikamux SH3UMBIL.
Ucneiranue cpeast CMC unaukatopHoit Oymaroil. Mmmoctpauuu ¢ ¢ororpadusMu KMBOTHBIX C pa3iM4HbIMU (QopmMamMu aBUTaMUHO30B. Kosutekius
BUTaMHMHHBIX IpenaparoB. VcnbITanue cpesibl pacTBOpa aCKOpOMHOBOM KUCIIOTHI MHAMKATOPHOM Oymaroii. McnplTaHue anTedHoro mpenapara WHCYJIMHA Ha
oenok. [lomamnsisi, mabopaTopHasi 1 aBTOMOOMIIbHAS aNTEeUKa.

Tema 6. «IcKycCTBeHHbIe H CHHTETHYECKHE OpraHuveckue coequHeHus» (3 yaca)
MexnpeameTHble CBA3U. 1exHoI02Us: TIITACTMACCHI, BOJOKHA(HATYpaJbHbIE, HCKYCCTBEHHBIE, CHHTETUUYECKUE).



HckyccTBeHHbIe mouMepbl. [lonydeHre MCKYyCCTBEHHBIX MOJUMEPOB, KAaK MPOJYKTOB XHMHUYECKOW MOIU(PUKAIUHN MPHUPOIHOTO MOIUMEPHOTO
cbIpbs. MckyccTBEHHBIE BOIOKHA(ALETAaTHBIN LIEJIK, BUCKO3a), UX CBOMCTBA U IPUMEHEHHUE.
Cunrternyeckne nojauMepsl. [lonyueHrne CHHTETUUECKUX OJIMMEPOB PEAKLMSIMU ITOJIMMEPU3aLUU U NTOJIUKOHIeHcaluu. CTpyKTypa I0JIMMEPOB:
JVHENHas1, pa3BeTBIEHHAsE U NPOCTPAaHCTBEHHas. lIpeacTaBUTENN CHUHTETMUYECKHX IUIACTMAcC: MOJUATUIEH HU3KOIO M BBICOKOI'O JAABICHMS, MOJMIIPONMIEH U
MOJIMBUHUIXJI0pUA. CUHTETUYECKHE BOJIOKHA: JIABCAH, HUTPOH U KaIIPOH.

I[eMOHCTpaIII(II(I. KOJ'IJ'ICKHI/IH naacTmMacce u I/I3I[eJ'H/II71 n3 Hux. Konneknun HNCKYCCTBECHHBIX U CUHTCTUYCCKUX BOJIOKOH U I/IBI[CJ'II/Iﬁ n3 HUX. Pacrio3naBanne
BOJIOKOH IO OTHOIICHUIO K HAIrpCBaHUIO U XUMHUYCCKUM PCAKTUBAM.

JlaGopaTopHbIie ONBITHI.
14. O3HakoMJICHHE C KOJUIEKIIMEH MJ1IacTMAcC, BOJOKOH M Kay4yKOB.

IIpakTuyeckas padora Ne3. PacriozHaBaHue I1acTMacC U BOJIOKOH.

Coaep:xanue kypca xumuu B 11 kiacce

Tema 1. [lepuognueckuii 3akoH u crpoeHue aroma (34) Cmpoenue amoma. ATOM - CIIOXKHasi 4yacTula. SIapo aToma: IPOTOHBI U HEUTPOHBI. M30TOIbI.
DJIeKTPOHBI. DJCKTPOHHAS 000JI0YKa. DHEPreTHYecKuid ypoBeHb. OpOutanu: S u p, d-opoumanu. PacupenencHue 37IeKTPOHOB MO SHEPTrETHYCCKUM
YPOBHSM U OpOUTAISAM. DIIEKTPOHHBIC KOHPUTYPAIIUY aTOMOB XHMHUYECKUX 3JIEMCHTOB. BajleHTHBIE BO3MOYKHOCTH aTOMOB XUMHUYECKHX JJIEMEHTOB.

Ilepuoouueckuii 3axon u cmpoenue amoma. COBpeMEHHOE IMOHATHE XUMHMYeckoro 3jaemeHTa. CoBpeMeHHas (OpMYIHpPOBKa MEPUOIUYECKOTO
3akoHa. llpuumHa NEpHOIUYHOCTH B M3MEHEHHM CBOMCTB XHMHUYECKUX 3J1€MEHTOB. OCOOEHHOCTH 3alOJHEHUS SHEPreTHMYeCKUX YpOBHEH B
ANEKTPOHHBIX 000JIOYKAX aTOMOB MEPEXOHBIX AIEMEHTOB. DICKTPOHHBIC CEMEICTBA AIIEMEHTOB: S- U p-anemenmul; d- u f-onemenmo.

Omxpovimue /]. U. Menoeneesvim Ilepuoouueckoeo saxona. BaxkHelne NoHATHS XUMHU: aTOM, OTHOCUTENIbHASI aTOMHAsl U MOJIEKYJISipHasi MacChl.
Ortkpeitue . Y. MenneneessiM [lepuoanueckoro 3akona. [lepuoanueckuii 3akoH B popmynuposke . 1. Menneneesa.

Ilepuoouueckaa cucmema /]. U. Menoeneesa. Ilepnonuueckas cucrema Jl. . MenzaeneeBa kak rpaduueckoe oToOpakeHHE MEpUOJUYECKOTO
3aKOHA. PasnuuHbple BapuaHTBl NEpUOAMYECKON cucTeMsbl. Ilepuoasl u rpynmnel. 3Hau€HHE NMEPUOJUYECKOrO 3aKOHA M NEPUOIUYECKON CHUCTEMBI.
Jemouncrpanuu. Paznuunsie popmel [lepuonnyeckoii cucremsl 1. . Menneneesa.

Tema 2. CTpoenue BemecTBa (74)

Kosanenmnas xumuueckas c6a3b. lloHstue o KoBajdeHTHOH cBs3u. OOmas snekTpoHHas mapa. KpaTHOCTb KOBalIE€HTHOH  CBSI3H.
DnexTpooTpunaTenbHOCTh. KoBaneHTHas mossipHas U KOBaJEHTHas HEMoJsIpHasi XuMudeckue cBsizu. OOMEHHBIN U IOHOPHO-aKIENTOPHbBIN MEXaHU3MbI
o0pa3oBaHMsl KOBAJIEHTHOH CBs3U. BeljecTBa MOJNEKYISIPHOTO M HEMOJEKYJISPHOIO CTPOCHMs. 3aKOH TIIOCTOSHCTBA COCTaBa JJISl BEIIECTB
MOJIEKYJISIPHOTO CTPOCHHS.

Honnasa xumuueckas céasv. Katnonsl 1 aHMOHBIL. MIOHHAs CBsA3b U ee cBoWicTBa. MIOHHAs CBA3b KaK KpalHUM ClTy4ail KOBaJI€HTHOW MOJISPHON CBSI3U.
Memannuyeckasn xumuueckas céa3v. O0mue Gpusnueckue cpoiicrsa MeTauioB. CIIaBsl.



Booopoonas xumuueckasn céa3p. BogopoaHas cBsA3b Kak OCOOBIA Ciyyail MEXMOJIEKYJISIPHOTO B3auMOJEHCTBUSA. MexaHu3M ee o0pa3oBaHUS U
BIIMSIHME HAa CBOWMCTBA BEIIECTB (HA MPUMEPE BOJIBI).
Aepecammuvie cocmosanusa eewyecmsa. I'a3bl. 3akoH ABorazipo ais razoB. MoJsipHbIil 00beM ra3o00pa3HbIX BellecTB (pH H. y.). KuakocT.
Tunwvl kpucmanauueckux pewemox. Kpucramiueckas pemerka. FloHHble, METAJUIMUECKNE, aTOMHBIE U MOJIEKYJISIPHBIE KPUCTAITINYECKUE PEIIETKHU.
Annorponusi. AMopdHBIE BelecTsa.
Yucmoie sewgecmsa u cmecu. CMecu U XUMHUYECKHE coelMHEHMsl. ['oMOreHHble U rereporeHHsle cMecu. MaccoBasi 1 00beMHasi 10J11 KOMIIOHEHTOB
B cMecH. MaccoBas 1o npuMeceid. Perienne 3a1a4 Ha MacCOBYIO JOJIIO IIPUMECEH.
Hucnepchvie cucmemut. Ilonstue nucnepcHoi cucremsl. [lucnepcHas ¢asza u qucrnepcuonHas cpena. Knaccudukanus aAucnepcHbIX CUCTEM.
JemoncTpanuu. Moaens KpUCTAIUIMYECKON pemleTKu xjaopuaa Hatpus. OOpasibl MUHEPAIOB C HOHHOM KPUCTAUIMYECKON PEeIIEeTKON: KalblUTa,
ranura. Mozenu KpUCTAIIMYECKUX PELIETOK «CyXOro JjbJaa» (Miau Hona), anmasa, rpadura (wiM kBapua). Mozens MossipHOro oobema ra3os. Tpu
arperaTHbIX COCTOSTHUS BOJIBI.
JlabopaTopubie onbIThl. 1. OnpeneneHue CBONWCTB HEKOTOPBIX BEIIECTB HA OCHOBE THUIA KPUCTAUIMYECKOW pemeTkd. 2. O3HaKOMIIEHHE ¢
KOJUIEKLIIMEH IOJIMMEPOB, IJIACTMACC M BOJIOKOH M M3Jeaud u3 Hux. 3. JXKecTkocTh BOJbl. YcTpaHeHue KecTKocTu Bojabl. 4. O3HaKOMIIEHHE C
MUHEPAIBHBIMU BoZaMHu. 5. O3HAKOMIIEHUE C JUCIIEPCHBIMUA CUCTEMAMH.

Tema 3. DnekTposanTrnyeckas gucconuanus (64)

Pacmeopwvi. PacTBOphl Kak TOMOTEHHBIE CHCTEMBI, COCTOSIIHUE W3 4YaCTHUI[ PACTBOPUTENS, PACTBOPEHHOTO BEIIECTBA W MPOIYKTOB HX
B3anMO/IeiicTBU. MaccoBasi 101l paCTBOPEHHOTO BEIECTBA. T UITbI pAaCTBOPOB.
Teopus snexmponumuyeckou ouccoyuayuy. IIEKTPOIUTHl U HEINEKTPOIUThI. CTENeHb 3JIEKTPOJUTHYECKON nuccouuanuu. CunbHble U ciiadble
AIEKTPOJIUTHI. Y paBHEHHUSI SJIEKTPOJIUTHUECKOU TUCCOUALIUN.
Kucnomsr B cBeTe TeOpuHU ANEKTPONUTHYECKON muccoruanuu. OOme cBOWCTBa HEOPTaHUYECKUX M OPraHWYEeCKUX KHCIOT. YCJIOBUS TEYECHHUS
peaKIuil MeX1y JIEKTPOIUTAMU J0 KOHIIA.
OcHogaHus B CBETE TEOPHUH DJICKTPOIUTUYECKON TUCCOLMAIINY, UX KIacCUu(PHUKAIMSI 1 00IIIre CBOICTBA.

Conu B cBETE TEOPUU EKTPOIUTUYECKON TUCCOLMAIIUNY, UX KIacCU(PUKaAKsA 1 00I1IKe CBOMCTBA. DIEKTPOXUMUUECKHUM sl HANIPSHKEHUI METaIJIOB

U €r0 WCIOJIb30BaHUE JIsl XaPAKTEPUCTUKH BOCCTAHOBUTEIIBHBIX CBOMCTB METAILIOB.
T'uoponus. Cnyyau runponusa coneit. Peakmust cpenbl (pH) B pacTBopax ruapoIM3yIOMIUXCS COJIEH.

JdemoncTpanuu. VcnbsiTanue pacTBOPOB 3JEKTPOIUTOB U HEIJIEKTPOJIUTOB HA MPEAMET JUCCOLMALIMU. 3aBUCUMOCTh CTETIEHH AJIEKTPOIUTUUYECKOM

JUCCOITMAIIMU YKCYCHOW KUCJIOTHI OT pa3z0aBieHus pacTBopa. [Ipumepsl peakiyii HOHHOTO 0OMeHa, AYIINX ¢ 00pa30BaHUEM OCaJIKa, ra3a WA BOJIBI.
XUMHUYECKHE CBOMCTBA KHCIOT: B3aUMOJICHCTBUE C METANIaMU, OCHOBHBIMU U aM(OTEPHBIMU OKCHIaMH, OCHOBAHUSIMU (I[EI0YaMU U HEPACTBOPUMBIMU B

BOJIE), COJIsIMU. B3aumMoieiicTBiE a30THOM KHUCIIOTHI C MEJIBIO.

JlabopaTopHble onbIThL. 6. O3HaKOMIIEHHE C KOJUIeKIMeH KucioT. 7. [lonyueHue u cBoiicTBa HEpaCTBOPUMBIX OCHOBaHUM. 8. O3HAKOMIIEHHE C
KOJUICKIIMEH OocHOBaHMM. 9. O3HAKOMJIEHHE C KOJUIEKIIMEH MUHEpaIoB, cojepkamux conr. 10. McrbiTanue pacTBOpPOB KHUCIOT, OCHOBAHHM U COJIeH
nHauKaropaMu. 11. Paznuunbie ciydau rugpoansa coyiei. 12. 'maponaus XJIopuaoB U alleTaToB IMIEJIOYHBIX METAJUIOB.

Tema 4. Xumuveckue peakuuu. Bemecra (154 +24 — npakTn4. padorsl 1 149 noBTOpeHue)



Knaccugpurayus xumuueckux peaxyuu. Peakuuu, uaymue 0e3 u3MeHEHHUs cocTaBa BemlecTB. Kiraccudukaius mo 4uciay U COCTaBy pearupyromux
BEUIECTB U MPOJYKTOB peakiuu. Peakiuu pa3noxeHus, COeIMHEHUs, 3aMellleHuss 1 OOMeHa B HEOpraHM4Yeckoil xumuu. Peakiuu npucoequHeHus,
OTIIEIUICHHUS, 3aMEIICHUS U U30MEPU3allK B OpPraHN4ecKoi XUMUU. Peakiinu noaumepusaiuy Kak YacTHBIN ciy4dail peakiuii pUCOeIMHEHHUS.

Tennoeoui 3¢pghexm xumuueckux peaxyuti. IK30- U SHIOTEPMUYECKUE peakiuu. TepMoXuMuueckre ypaBHEHHUs. Pacuer koimdecTBa TEIJIOTHI IO
TEPMOXHUMHUYECKUM YPABHEHUSIM.

CKOpOCI’Hb XUMUYEeCKUX peam;uﬁ. Ilonsatue o CKOPOCTH XUMHYCCKUX peaKHHﬁ, AHAIIUTUYCCKOC BBIPAKCHHC. 3aBHUCHMOCTh CKOpPOCTH pCaKluu OT
KOHICHTpAWX, JaBJICHUA, TEMIICPATYPhI, IPHUPOAbI PECArupyrOmux BCIICCTB, IJI0IAaaA NX COIIPUKOCHOBCHHA. 3aKoH HeﬁCTBYIOHlHX Macc.

Kamanus. Karanuzaropsl. Katanus. [IpuMepsl KaTaauTHYECKUX MPOLECCOB B MPOMBIIIICHHOCTH, TEXHUKE, ObITY. PEpPMEHTH U MX OTJIMYHS OT
HEOpPraHMYecKuX Karanu3aropos. [IpuMeHeHne kaTanan3aTopoB U (PEpMEHTOB.

Xumuueckoe pasnosecue. ObpaTuMble 1 HeOOpaTUMbIe peaklUU. XMMHYECKOE PAaBHOBECHE U CIIOCOOBI €ro CMEIIECHUs Ha MpUMeEpe MOTydeHHs
aMMHaKa.

OxucaumenvHo-eoccmanogumenvhvle npoyeccovl. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. OKUCIUTETh U BOCCTaHOBUTENb. OKUCICHHE U
BoccTraHoBNeHHEe. CocTaBIeHNE YPaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUil METOIOM DIIEKTPOHHOTO OanaHca.

Obwue ceoticmea memannos. XUMUYECKHE CBOWCTBA METAJIOB KaK BOCCTaHOBHTEeNEH. B3anMonelicTBHEe METaNIOB C HEMETajlaMH, BOJOH,
KHUCJIOTaMU U pacTBOpaMH coJieil. MetauiorepMus.

Koppo3susa memannog xak OKUCIUTEIHLHO-BOCCTAHOBUTENBHBIHN Mporiecc. CocoObI 3alIUThl METAILIIOB OT KOPPO3HH.

Obwue ceolicmea Hememaniog. XAUMHUYECKHE CBOWCTBA HEMETANIOB KaK OKHCIHUTENeH. B3ammozelicTBue ¢ MeTaulaMu, BOJOPOJIOM U JPYTUMH
HeMmeTaiamu. CBOICTBa HEMETAJUIOB KaK BOCCTaHOBHTeNEH. B3aumopeicTBue ¢ MPOCTHIMH M CIOXKHBIMU BeEIlleCTBaMU-OKUCHAUTENsIMU. OOmmas
XapaKTepUCTHKA TaJOTC€HOB.

Onexmponuz. OOUIME COCOOBI MOMYYSHUS METAJIOB U HEMETAJIOB. DJEKTPOJIN3 PACTBOPOB M PACIUIABOB DJIEKTPOJIUTOB Ha MpHMEpE XJIOpHIa
HaTpUs. DIEKTPOIUTHUECKOE MOoTydeHHe antoMuHus. [IpakTnueckoe 3HaueHUE 3NEKTPoau3a. ['anbBaHONIaCTUKA U FaJIbBAHOCTETUS.

3axnouenue. IlepcrieKTUBBI Pa3BUTUS XUMUUYECKOM HayKU M XUMHUYECKOTO ITPOU3BOJICTBA. XUMHMSI U TPOOIIeMa OXpaHbl OKPYKAOILEH CPeIbl.

JeMoHCcTpanuu. DK30TEPMUYECKHE M JHAOTEPMHUECKHE XUMUYECKHE DPEAaKUUHU. TeIuloBble SIBICHHUA IPU PACTBOPEHUH CEPHOM KHUCIIOTBHI H
aMMHauYHON CenuTpbl. 3aBUCHUMOCTh CKOPOCTH pPEAaKIUU OT MPUPOAbl BELIECTB HA NpPHUMEpPE B3aMMOJCIHCTBHUS PACTBOPOB PA3IUYHBIX KHCIOT
OJIMHAKOBOI KOHIIEHTPALMU C OAMHAKOBBIMU KyCOUKaMH (TpaHyJiaMH) IIMHKA U OJMHAKOBBIX KYCOYKOB Pa3HbIX METAJJIOB (MarHus, LIMHKA, XKele3a) C
pacTBOPOM COJISHOM KHUCIIOTHL. B3anmozeiicTBre pacTBOpPOB CEpHOIM KHUCIOTHI C pacTBOpaMU THOCYNIb(aTa HAaTpHsl pPa3IU4YHON KOHIEHTpalUH U
TeMreparypbl. Moenb KHISIero ciaos. PasnoxeHune mepokcuaa BOAOPOAa ¢ MOMOIINbI0 Heopranudeckux katanusaropos (FeCl2, Kl) u mpupogHbix
00BEKTOB, coJepXkallnx Karajasy (celpoe msco, kaprodens). [Ipocreifime oKUCIUTETHPHO-BOCCTAHOBUTEIBHBIE PEAKIIMH: B3aUMOJICHCTBUE IIMHKA C
COJISTHO# KUCIOTO# U xene3a ¢ cynbdparom meau (11). Monens snekTponusepa. Moaenb JIeKTPOIN3HOI BaHHBI IS TIOJTyYCHHS ATFOMUAHHSI.

JlaGoparopubie onbIThl. 13. [lomydenue kuciopoaa pasiokKeHUEM MEPOKCUIA BOJIOPOAA C MOMOIIBIO TUOKCUIA MAapraHiia U Karajas3bl ChIPOro
kaptodeins. 14. Peakuus 3amenieHus MeIu xxene3oM B pactBope cynbpata meau (I1). 15. Tlonyuenue Bogopoaa B3auMoIeiiCTBUEM KUCIIOTHI C IIUHKOM.

16. O3HakomiieHHEe ¢ KOJUIEKIMEN MeTaiuioB. 17. O3HaKOMIIEHHE C KOJUIEKIIUEN HEMETAILIIOB.
IIpakTnuyeckue padorsl. 1. [lonydyenue, coOupanue v pacro3HaBaHue ra3os. 2. Perenue skcriepuMeHTaIbHBIX 3a/1a4 Ha UCHTU(QUKALIIIO

HCOPTraHNYCCKUX U OPTraHUYCCKUX COCIUHEHMH.



Kanennapuo-rematudeckuii mian 11 kimace (33u+ 14 pesepn)

No Hara Tema ypoka OCHOBHOE COJIepKaHUE, XapakTepucTuka KonTtposb JlaGopaTopHblie
TEPMUHBI U TIOHATHUS BUJIOB JI€ATEIBHOCTH IIPAKTUYECKHE
paboThl
Ilepnoanyeckuii 3aK0H U CTPOeHHe aTOMa3 4
1 CrpoeHue aToma. SAnpo u anekTpoHHas OcBauBarOT COBPEMEHHBIE (bpoHTANBHBIN U
DnexTpoHHas 000JI0UKa. | 000710YKa. DIEKTPOHBI, MIPE/ICTaBJICHHS O CTPOCHUH aTOMOB. UHIMBHUIYaJbHBI
Nucrpykrax no Th. IIPOTOHBI U HEUTPOHBI. 3HAIOT O CYLIHOCTU HOHSTHUS 171
MUuKpoMHUp U MaKPOMHUDP. 9NeKMPOHHAS OpoOUMab, HOPMBI
Jyanu3Mm yactull MUKpoMUpa | opOuTasneil, B3aMMOCBsI3b HOMEpA YPOBHS
U 3Hepruu 31ekTpoHa. CocTaBsOT
AJIEKTPOHHBIE (POPMYIIBI ATOMOB
2 Ocob6ennoctu crpoeHust | OCHOBHBIE IIpaBUIIA [IpencTaBisioT ClI0XHOE CTPOCHHE (bpoHTaNbHBIN U
AJIEKTPOHHBIX 000JIOUEK | 3arOJIHEHHS AIEKTPOHAMH aToOMa, COCTOSIILIErO U3 Aapa U VHAMBU1yaJIbHBI
MEPEXOIHBIX AIIEMEHTOB. | SHEPTeTUYECKUX YPOBHEH. ANEeKTpoHHOU 000nouku. Haxonsr i
OpOwutanu S- u p- DNeKTpOHHAs KIacCU(PUKAIMS | B3aUMOCBSI3H MEXKTY MOJIOKEHHUEM
9JIEMEHTOB. S-, p-, d-, f- anemeHTa B [lepuoanueckon cucreme /1.
ceMeiicTBa N. MenaeneeBa u CTPOEHHUEM €TI0 aTOMA.
CocCTaBISIOT 2JIEKTPOHHBIE U
ANEKTPOHHO-Tpaduyeckue GopmMyJsl
aToMOB S-, p-, d- u f-aemenToB
3 [lepnonnueckuit 3akoH u | Ilepuoanueckuii 3aK0H U 3HaIOT CMBICI U 3HAYEHUE ({poHTaNbHBIN U

[Iepuonnueckas cucrema
XUMHUYECKUX DIJIEMEHTOB
Menneneesa

crpoeHue aroMa. Gu3zndecKku
CMBICJI ITOPSIAKOBOTO HOMEPA
JJIEMEHTA U COBPEMEHHOE
OmpeeeHue
Ilepnonnueckoro 3aKoHa.
[IpynunHBI H3MEHEHNS
METAIIMYECKUX U
HEMETAJUIMYECKUX CBOWCTB B
nepuoAax M B rpymnmnax.
ITonoxenune Bogopoaa B
Ilepuonnueckoi cucreMe.
IIpeanocbuUIKn OTKPBITHS,

[Iepuoanueckoro 3akoHa,
TOPU30HTAIIbHBIE U BEPTUKAIbHBIE
3aKOHOMEPHOCTH U UX NPUYKHBL. JlaroT
XapaKTEPUCTUKY JIEMEHTA Ha OCHOBAHUU
ero noJioxkeHus B [lepuoauueckoi
CHCTEME

WHIANBUYAJIbHBI
i




OTKpPBITHUE, IEPBas
dbopmMyIupoBKa
[Ieproanueckoro 3akoHa.
Cnop o npuopuTeTE OTKPBITUS
IIepuoanyeckoro 3akoHa

CrtpoeHnue

BelecTsa7 4

XUMHYeCKas CBA3b.

HNonnas u koBajeHTHAs

HMoHnnas xumMu4deckas CBS3b.
KoBanenTHas xumuyeckas
CBSI3b U €€ KIacCu(uKaIus:
MOJISIPHASI ¥ HETIOJISIpHAs
KOBAJICHTHAsI CBS3H.

ITepexo/ 0JTHOTO BH/Ia CBSI3U B
npyroii. PazHbie BUIbI CBSI3U B
OJHOM BEILECTBE

3HaKOMSTCS € KIacCu(UKAIUEeH TUIIOB
XMMHYECKOHN CBSI3H U XapaKTEPHCTHKON
KaX/I0TO U3 HUX

MIPOBEpPOYHAs
paborta

Meramnuueckas u
BOJOpOAHAs
XUMHUYECKUE CBS3HU.
Enunas npupona

Mertannuueckas ¥ BOAOPOIHAS
XUMHNYCCKHUE CBA3U. EIII/IHaFI
MPHUPO/Ia XUMHUUECKUX CBSI3EH.
Posib BomopoaHoii cBsA3U B

XapakTepu3yrT CBOMCTBA BEILECTBA 110
TUITY XUMUYECKOU CBS3H

(pOHTAIBHBIN 1
VHIUBUTYaJIbHBI
7}

XHMUYECKHUX CBSI3EH (bOpMHUPOBAHUH CTPYKTYP
OMOTIOJIUMEPOB

BemecTtBa Kpucrannuueckue pemerku OcBanBarOT XapakKTEPUCTUKU BEILIECTB ¢bpouTtansubiit u | JIL 1.

MOJIEKYJISIPHOTO 1 BEIIIECTB C Pa3TUYHBIMU MOJICKYJIIPHOTO ¥ HEMOJICKYJISIPHOTO WHIMBHAYyaIbHBI | OmpeneneHue

HEMOJIEKYJISIPHOTO THIIAMU XUMHYECKOM CBS3U. CTpOeHHUs. XapaKTepu3yrT CBOMCTBA 51 CBOICTB

ctpoeHusi. Turbl AmMopdHOe cocTosiHHE BEIIIECTBA 110 TUITY KPUCTALTUYECKON HEKOTOPBIX

KPUCTAJUTMYECKUX BEIICCTBA peueTKu BEIICCTB Ha

pEIIeTOK. OCHOBE THIIa
KPUCTAJUIMYECKOU
pelIeTKH. 2.
O3HaKOMIICHHE C
KOJUIEKITHEHN
MOJIUMEPOB:
mIacTMacc u
BOJIOKOH H
U3JEINH U3 HUX

CocTaB BEIIIECTB. XVMUYECKUH COCTaB BEIIECTB. | 3HAKOMATCS C MPUYUHAMH MHOTO00pa3us | caMOCTOsITeNIbHA

[Tpuumasr MHOTOOOpa3us | [IpudamHBl MHOTOOOpA3Us BEIIECTB. 3HAKOMSTCS ¢ BaXKHEHIIMMU s pabora

BCIICCTB

BCIICCTB: TOMOJIOT'HA,

(YHKIIMOHATILHBIMH TPYIIIaMU




W30MEPHUS], AJNIOTPOIHS

8 Huctele BelllecTBa U UucTele BelecTBa U CMECH. OcBauBarot 3akoH [leproanueckoi (bpOHTATBHBIN U
cmecu. CocTaB cMeceil. CriocoObI pa3feneHust CMecel: | CUCTEMBI, CIIOCOOBI pasaenieHus cMecei. | maauBuayanbasl | JI. 3. XKectkocTs
Paznenenne cmeceil. bunbTpoBaHMe, OTCTaUBaHUE, | BRIYUCIAIOT MacCOBYIO U OOBEMHYIO 171 BOJbL. Y CTpaHEHUE
JIaGoparopHas paboTa BbIIapUBaHUE, JIOJII0 KOMIIOHEHTA B CMECH KECTKOCTU BOJBI.
xpomarorpadus u ap. 4. O3HaKOMIICHHE
Paspymenne C MUHEpaJIbHBIMU
KPUCTAJUIMYECKON PELIETKH. BOJaMU
Auddysus
9 HctrHHBIE paCTBOPHI. PactBOopuMOCTS. 3HAIOT (PU3UUECKYIO0 U XUMUYECKYIO (bpoHTaNbHBIN U
CriocoObl BbIpaKEHUS Knaccudukanus BemecTB no | TeoOpuH pacTBOpoB. Beraucsror VUHJUBUAYaJIbHbI
KOHIICHTPAaLUU pacTtBopuMocTu. cTuHHBIE MacCOBYIO JIOJIIO BEUIECTBA B PACTBOPE 171
pacTBOpoOB pactBopbl. CriocoOb!
BBIPKEHUS] KOHLEHTpAIMU
pactBOpoB. MaccoBast 105
PacTBOPEHHOTO BEIIECTBA.
MonsipHasi KOHIEHTpALUs
BEILECTBA B paCTBOPE.
I'mapatel U KpUCTAIIIOTHIPATHI
10 JlucnepcHble CUCTEMBI. Onpenenenue u 3HAKOMSTCA C OIPE/IETICHUEM U ¢pouTtanbubii u | JIL 5.
Komnnounas! (3011 u KJIacCU(UKaLUs JUCTIEPCHBIX | KJIacCU(PHUKaAIUel TUCIEPCHBIX CUCTEM, UHIUBUAYaNbHbl | O3HaKOMJIEHHE C
relnu). cucreM. icTuHHBIE U TMOHATHSIMH UCUHHbIE Y KOJUIOUOHbLE 171 JUCIIEPCHBIMU
KOJIJIOUJHBIE PACTBOPBI. pacTBOpbl. 3HaKOMSATCA € dDPeKToM cucTeMaMu
3HauYeHHE KOJJIOUIHBIX Tunnans
CHUCTEM B JKU3HU YEJIOBEKA.
Cneuuduueckue cBoiicTBa
KOJUIOMJIHBIX CUCTEM
DJIEKTPOJIMTHYECKAs Jucconuanus 6 4
11 DNEeKTpoNIUTHYECKAs DIIEKTPOIUTHI U 3HAKOMSATCS C IOHATUAMU 371eKmpoaumyl | GPOHTATBHBINA U
nucconuanus. Peakiun | HEJEKTPOIUTHI. U HedleKmpoumyl, IPUMEPaMU CHIIBHBIX | HHIUBUAYaTbHBI | JI. 6.
MOHHOTO OOMeHa. DNEeKTPOIUTHYECKAS U cNabbIX ANIEKTPOIUTOB. 3HAIOT O poJid | # O3HakoMIIEHHE C
nuccounanud. Teopus BOJIbl B XUMHYECKHUX PEAKIUAX. 3HAIOT KOJUTEKIIUEH
IIEKTPOJINTUYECKON CYILIHOCTh ME€XaHU3Ma JIUCCOIUAIUH. OCHOBaHUI

nuccormaruu (TO/).
MexaHu3M IUCCOIHAIIAN
BCIIECTB C pa3JINYHbIM THUIIOM
cBsi3u. CHIIbHBIC U c1a0ble

3Hal0T OCHOBHBIE MoJokeHust TOJ]




ANEeKTPOoJaUThl. OCHOBHBIE
nonoxxerus TO/I.
KauecTBeHHbIE peakuyu Ha
HEKOTOpPbIE HOHBL. MeTOo1bI
OIIpEIEIEHUs KUCIIOTHOCTH
cpenbl. Peakuyu rupatanumn

12 I'mpponus [Mousitue eudponus. I'uaponus | 3HaKOMSATCS C TUIIAMU TUAPOIN3a cosell | pponrtanbuelii u | JI. 7. Paznuunsie
HEOPraHU4ecKux u OpPraHUYECKUX BEIIECTB. 1 OPraHUYECKUX COETUHEHUMN VHMBUAYAJIbHBl | CIIydau TUAPOJIN3a
OpraHUYECKUX buonornueckas pomnb 71 coJeii. 8.
COeIMHEHUI. THJIPOJIN3a B OpraHUu3Me I'maponus
yejoBeKa. Peakuu rugponuza XJIOPU/IOB U
B IIPOMBIIIIJIEHHOCTH. aleTaToB
['upponus kapoumos, HIETOYHBIX
cUIUIUI0B, pochuaos METAJUIOB
13 Cpena BOAHBIX I'uaponus coneit. Paznmuunbie | CocTaBistoT ypaBHEHUS THAPOIN3A camocrositensHa | JI. 9. Mcnibitanue
pacTtBOpoB. BogopoaHslil | myTu npoTekanus rujposinsa | cosied (1 cTyneHs), onpenensor s pabora pPacTBOPOB KHCJIOT,
MOKa3aTeJb. COJIeH B 3aBUCUMOCTH OT UX XapakTep Cpeabl OCHOBAHHU U
JIaGoparopHas paboTa cocraBa. Jluccounanus BObl. cosei
Bopopoanslii mokazaTens WH/INKaTOPaMH.
DIEKTPOHHOE
NPUIIOKEHUE K
y4eOHUKY
14 OxucanTensHo- OxucauTenpHo- 3HAKOMSTCSI C TOHITUSIMU OKUCTIUMEND, ¢pontanebiii 1 | JI. 10. Peakius
BOCCTAHOBUTEJIbHBIE BOCCTAHOBUTEJIbHBIE PEAKLIUU | B0CCMAHOBUMENb, OKUCTEHUE, UH/IMBUAYAJIbHBl | 3aMEIEeHUs] MEIH
peaKIuu. (OBP). Okucnenne u soccmanognenue. 3Ha0T oTanuns OBP i JKEJIe30M B
BoccTaHoBJIeHHE. OKUCIUTENN | OT peakluii HOHHOIO OOMEHa. pacTBope
Y BOCCTAaHOBUTEIIH. CocrasnstoT ypaBHeHust OBP metogom cynbgarta Menu
Cocrasnenue ypaBHenuit OBP | sanextponHOro 6ananca (.
METOJIOM 3JIEKTPOHHOTO 11. [lonyuenue
OanmaHca. DIeKTpoIn3 BOJIOpPOJIA
pPacTBOPOB M PACILIABOB B3aNMO/ICHICTBHEM
KHCJIOTBI C IUHKOM
15 KontpoabHnasi padora | KontponbsHas padora Ne 1 mo | [IpoBoasT pediekcuio cOOCTBEHHbBIX

Ne 1 o Teme:
«Teopernueckue
OCHOBBI 00IIIeH XUMHIH»

teme: «Teopernueckue
OCHOBBI OOII[EH XUMHUN»

JOCTUKEHHH B MO3HAHUU CTPOCHUS
aTOMa, CTPOCHHMSI BELLIECTBA.
AHanu3upyroT pe3yabTaThl KOHTPOJIBHOMN
paboThI U BHICTPAUBAIOT IyTH




JOCTHKEHHS JKEJIAEMOT0 YPOBHS
yCTIEUTHOCTH

Xumunueckue peakiun. Bemecra (154)

16-17

Knaccudukanms
XMMHYECKUX PEAKIUH B
OpraHN4ecKou U

HEOPraHUYECKON XHUMUHU.

TennoBoii a3 dext
XMMHYECKON peakiuu

Knaccugukarus XuMHIecKux
pPEaKLMii: [0 YUCILY U COCTABY
pearupyroIux BenecTs; Mo
W3MEHEHUIO CTENIEHEH
OKHCIICHHS DJIEMEHTOB,
00pa3yromux BeIecTBa; 1Mo
TeroBomy 3 dexry; mo
¢dazoBOMYy coCTaBy
pearupyroIux BeniecTs; Mo
YYaCTHIO KaTalIu3aTropa; 1mo
HaIpaBJICHUIO.
Knaccudukanus mo
MeXaHUu3MYy (paJHKalbHbIC U
WOHHBIC); T10 BUIY SHEPTHH,
UHUIUUPYIOIICH peaKIuio
(poToxmmmueckue,
paIualoHHbIE,
AIIEKTPOXUMHUIECKUE
TEPMOXUMHUECKHUE)

3HaIOT, KaKUe MPOIECChl Ha3bIBAIOTCS
XUMHWYCCKUMH PCAKIIUAMU, B YEM HUX
CyTh. Y CTaHaBJIMBAIOT IPUHAIIC)KHOCTD
KOHKPETHBIX PEAKIUH K Pa3IudHbIM
THUIIAM 10 PAa3JIMYHBIM ITPU3HAKAM
KJacCupUKaIuu

(bpOHTAIBHBIN U
WHIBUIYaTbHBI

v

)51

18

CKOpOCTh XMMUYECKOM
peakuuu

CKOpOCTh TOMOTEHHBIX U
TETEPOTrE€HHBIX PEAKIIUH.
OHeprus akTuBauuu. BiusHue
pa3InYHbIX (PAaKTOPOB HA
CKOpPOCTh XUMHUYECKOU
peaKLuu: IpUPOIbI U
KOHIEHTPALUU pearupyronmx
BELIECTB, MIJIOLIAAN
COTIPUKOCHOBEHHUS
pearupyroIumx BeIECTB,
TEMIEPATYPbI, KaTaIU3aTOPOB.
I'oMOreHHsIi ¥ reTeporeHHbII
karanu3. CpaBHEHHE
(bepMeHTOB C
HEOPraHUYECKUMU

3HAKOMSITCSI C TOHSTUEM CKOPOCHb
Xumuueckou peakyuu. 3HAIOT (aKTOPBI,
BJIMSIIOIIKME HA CKOPOCTh PEAKIIUH.
3HAKOMSATCA C IOHATHEM O KaTallu3aTope
1 MEXaHU3ME ero JAeicTBUs. 3HAKOMSITCS
¢ epmeHTaMU-OMOKaTAIU3aTOPAMHU

({poHTaNbHBIN U
VHTUBHTyaJIbHBI
7}




KaTaJIn3aTopaMu

19 O6parumMocCTh OOGpatumbie U HEOOpATUMBIC 3HaKOMSATCS ¢ Kiaccuukanuen (bpOHTATBHBIN U
XUMHAYECKHX PEaKIUil. XUMHUYECKHE PEaKLINH. XUMHAYECKHUX peakiuii (00paTumbie 1 WHAWBUyaTbHbI
XuMHuecKoe XUMHUECKOE PABHOBECHE. HEOoOpaTHMBbIE), TIOHATHEM XUMUUECKOEe i
PaBHOBECHE U CIIOCOOBI | YCIIOBUS CMEIICHUS pasHogecue U yCIOBUSMH €T0 CMEICHHS
€ro CMeIleHUs XMMHUYECKOI'O PaBHOBECHS.
[punnun Jle Hlatense. 3akoH
JEUCTBYIOIMX Macc JJis
PaBHOBECHBIX CHCTEM.
KoHcTaHTa paBHOBeCHsI
20 Knaccudukanus u [IpocTeie U cnoxHbIE 3HAKOMSITCSI ¢ BaKHEMIIMMHU KJlacCaMU IIPOBEPOYHAs JI. 12,
HOMEHKJIaTypa BemecTBa. OKCUIbl, UX HEOPraHUYECKUX COCTUHEHUH. pabota O3HakoMmIIeHHE C
HEOPTraHUYECKUX Kiaccupukanus; TMAPOKCHIbl | OnpenensoT MPUHAICKHOCTh BEIIECTB KOJIJICKITHEH
COeIMHEHUH. (ocHOBaHuU4, K Pa3JInYHbIM KJIACCAM HEOPraHMUYECKUX METaJIOB.
KHCJIOPOJICO/IEPIKALIIE COEIMHEHU N 13. O3nakomienue
KHCJIOTBI, aM()OTEepHbIE C KOJUIEKLIUEH
runpokcuapl). Kucmnorsl, nx HEMETaJJIOB
KJaccu(uKanus; OCHOBAaHUS,
UX Kiaccu(uKamus; Cou, uxX
knaccugukanus. [lonstue o
KOMIUIEKCHBIX COJISIX
21 Mertasibl u ux cBoiictBa | [losnoxeHne MeTanioB B 3HaIOT OCHOBHBIE METAJUIbI, X 00IIHe (GpOoHTANBHBIN U
[ICX3 Menneneena. CBOIMCTBa. XapaKkTepu3yloT CBONCTBA WHIUBUAYaJIbHbI
Merannuueckas cBsi3b. OOIME | METAUIOB, OMMPAsICh HA MX MOJO0XKEHUE B | ¢
¢du3HYecKue CBONCTBA [Tepuonuueckoit cucTeMe U CTPOCHUE
METaJUI0B. XUMHUYECKUE aTOMOB
CBOMCTBA METAJIJIOB.
B3anmoneicteue ¢ npoCTbIMU
U CJIO)KHBIMH BEI[ECTBAMHU.
OKcubl U THIPOKCHIBI
MIEPEXOHBIX METAJIIOB.
3aBUCUMOCTb X CBOUCTB OT
CTETICHU OKHCJICHUS] MeTaJljIa
22 O61ue cnocoObl OcHoBHbIE CIOCOOBI [ToHMMAIOT CYyTh METAJUTYPTUYECKUX (bpoHTaNbHBIN U

MOJTyYeHUS] METAJLIOB.
Kopposus

MOJIyYEeHHUs] METAJIOB.
Onexrponus. Kopposus:
IMPUYINHBI, MCXaHNU3MbI

MIPOIIECCOB. 3HAKOMSATCS ¢ IPUYMHAMU
KOPPO3HH, OCHOBHBIMH THUIIAMU U
croco6aMu 3alUThl OT KOPPO3UU

HHAUBUAYAJIbHBI
u




POTEKaHUS, CIIOCOOBI
NPEIOTBPALICHHUS.
Creuuduueckue BUIbI
KOPPO3HHU U CIIOCOOBI 3aIUTHI.
Cocranenue ypapHenuit OBP

JIEKTPOJIM3a
23 Hewmeranns! u ux [TonoxeHne HemeTaIOB B 3HAKOMSTCSI C OCHOBHBIMU HEMETAJNIaMH, | CAMOCTOSITEIbHA
cBorictBa. biaroponusie | [ICXD Menneneena. HUX CBOMCTBaMH. XapaKTepU3YIOT sl paboTta
rassl Kondurypanus Bremsero CBOMCTBAa HEMETAJJIOB, ONIUPASICh HA UX
3JIEKTPOHHOTO CII0s nojsioxkenue B Ilepuoguueckoii cucreme.
HeMeTasuioB. IIpocteie 3HAKOMSTCS ¢ O0JIACTSIMH TPUMEHEHHS
BEIIIECTBA HEMETAJUIbI: 0J1aropoIHBIX ra30B
cTpoeHue, puznyeckue
cBoMcTBa. XUMHUUYECKUE
cBoMcTBa. Baxkneimne
OKCH/Ibl, COOTBETCTBYIOLIHE
UM TUJIPOKCHUJIBI U
BOJIOPOJIHBIE COEAMHEHUS
HeMeTauioB. IHEpTHBIE Ta3bl.
M3MeHeHne KUCIOTHBIX
CBOICTB BBICHIMX OKCUJOB U
THUIPOKCUI0B HEMETAIIJIOB B
nepuoAax M rpymnmnax.
3aBHCHUMOCTb CBOMCTB KHCIIOT
OT HEMeTaJlIa
24 Oomas xapakrepuctuka | ['ajgorensl: ¢rop, xiop, 6poM, | 3HaKOMSTCS C OCHOBHBIMH CBOMCTBAMU (GpOoHTANBHBIN U
rajoreHoB non. Pacipoctpanenue B TaJIOTE€HOB, 00JIACTSIMHU UX WHIMBUTyaJIbHbI
IIPUPOJIE, IOTYyUEHHE, HCIOJIb30BaHUA. 3HAIOT BAKHENIIINE 17}
cBoiicTBa. CpaBHUTENIbHAS COEIMHEHUS XJIopa
aKTUBHOCTH. [loBapeHHas
COJIb, COJISTHAsI KUCJIOTA
25 Oxcunppl CrpoeHune, HOMEHKIIATypa, OcBauBaroT cocras, CTpPOECHHUE U (GpOHTANBHBIN U | DIEKTPOHHOE
KJIacCU(UKaLMs U CBOWCTBA KJIacCU(UKALIUIO OKCUJIOB, UX WHIUBUAYAIbHBI | IPUIIOKEHUE K
OKCHUJ0B. BaxkHenmue HOMEHKJIaTypy. XapaKTEepU3yIOT UX 71 y4eOHUKY
MPEeJICTaBUTENIN ATOTO Kjlacca. | CBOWMCTBa
Ilepokcu bl
26 Kucnorsr. CtpoeHue, HOMEHKIIATypa, OcBauBaroT KjacCUpUKALHNIO, ¢pouTtansabii u | JI. 14,




KJIacCU(UKALIUS U CBOMCTBA
KHUCIIOT. Baxnenmue
MPEICTaBUTENH 3TOTO KJlacca.
Oco0EHHOCTH CBOWCTB CEpHOM
1 a30THOM KHCIIOTHI,
MYpPaBbUHOMN U YKCYCHOM
KHCJIOTBI

HOMEHKJIATYpY KUCIIOT. XapaKTEepPU3yIOT
HUX CBOMCTBaA

WHIMBU1yaJIbHbI

u

O3HaKOMIIEHUE C
KOJUIEKIINEHN
KHCJIOT

27 OcHoBaHus. CtpoeHnue, HOMEHKIATypa, OcBanBaroT KJ1acCU(PUKALHIO U ¢portanbnbiid 1 | JI. 15. [lonyuenue
KJaccu(uKaus 1 CBOMCTBA HOMEHKJIaTypy OCHOBAaHUM. VMHJMBHUYyaJIbHBI | U CBOWCTBA
OCHOBaHMH. PacTBOpuMBIE 1 XapakTepu3yrT UX CBOKMCTBA 171 HEPaCTBOPUMBIX
HEpPacTBOPUMbIE OCHOBAHHUS. OCHOBaHUI
Baxneimue npencraBurenu
kiacca. OcoOEHHOCTH
OpraHUYECKUX OCHOBAHUI
28 Comu CrpoeHne, HOMEHKIIATypa, OcBanBaroT KjIaccu(HuKauio 1 (bpOoHTATBHBIN U
KJ1accU(pUKaIUs U CBOMCTBA HOMEHKJIATypy COJIel. XapaKTepu3yrT WHUBUTyaJIbHbI
coneit. Kucinble, cpennue u HX CBOICTBa 171
OCHOBHBIE coiH. Baxkneimme
IIPEJICTaBUTEINN Kilacca.
Kommuiekchsie conu,
KPUCTAJUIOTHAPATHI
29 I'eneTnueckas cBs3b [lonsiTHE O reHeTHYECKOn 3HAKOMSTCA C BAKHEUIIMMHU CBOMCTBAMM | CAMOCTOSITEIbHA
MEXy KJ1accamu CBSI3U U TCHETHYECKUX PAZaX B | H3YUCHHBIX KJIACCOB HEOPTAaHUYECKUX st paboTta
COCAMHEHUI HEOPraHUYECKOW XUMUHU. COEIMHEHUI
['eneTndeckue psiabpl MeTaLIa
u HeMeTasuia. ['eHeTnueckue
PAIIBI OPraHUYECKUX
coequHenuit. llonsrue o
KOMILJIEKCHBIX COCIMHEHMSIX
30 O60061eHue u CucremaTtu3zanus MaTepuana 3HaOT OCHOBBI KJIACCU(UKALIUU U (GbpoHTaNbHBIN U
cucTeMaTu3alus 3HaHui | o teme: «Heoprannueckue HOMEHKJIaTypbl HEOPTraHUYECKUX WH]JIMBU1yaJIbHbBI
IO TEME: BemecTBay. OTpadoTka BEIIEeCTB. 3HAIOT Ba)KHEHIE CBOUCTBA u
«Heopranuueckue TEOPETHUECKOr0 MaTepruaa B | U3Y4EHHBIX KJIACCOB COCIMHEHMII.
BEILIECTBA» paMKax JaHHOHN TEMBI CoCTaBISAIOT ypaBHEHHU pEaKIMil B
noHHoM Buje u OBP
31 KourpoJasHnas padora Kontponbnast pabora Ne 2 mo | [IpoBoasT peduiekcuto coOCTBEHHBIX

Ne 2 o Teme:

TEMC! ((HCOpFaHI/I‘-IeCKI/IC

NOCTU)KEHUI B IIO3HAHUU CBOUCTB




«Heopranuyeckue
BeLeCTBA»

BC€IICCTBa»

OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
BEILIECTB U XUMHUUYECKHUX PEAKLIUM.
AHaNM3UPYIOT PE3YIbTaThl KOHTPOJIHHOM
paboThI U BHICTPAUBAIOT ITyTH
JIOCTHKEHHUS HKEJIAeMOT'0 YPOBHSI
YCHEIMHOCTH

HUTorosoe noBropenue 3 u

32 IIpakTuyeckasi pa6ora | [IpaBuna rexHuku 3HaroT OCHOBHbIE IpaBuia Th. 3HaroT ¢ponTanbubld U | [IpakTHUeckas
Ne 1 «ITonyuenue, 0€30MacHOCTH NpU OCHOBHBIE CITIOCOOBI IOJTyYEHUS, WHAMBUYyaNbHBEl | pabota Ne 1
coOupanue u BBIMIOJTHEHUH JAaHHOU paOOThl. | COOMpPaHUS U PacliO3HABAaHUsS Ia30B 171 «Ilonyuenue,
pacro3HaBaHUE ra3oBy CriocoObI nostyueHust u (BOoOpOJ, KUCIOPOJI, AMMHUAK, cobupanue u
Nucrpykrax no Th na coOupaHus ra30B B yrIaeKucbii) B 1aboparopun. Cobuparor pacno3HaBaHKe
pabodem mecre. naboparopun. Pacnio3HaBanue | mpuOOp I OTydEHUs T'a30B B ra3oBy (Y4eOHHK).

BOJIOPOJIa, YTIIEKUCIIOrO ra3a, | JlabopaTopuu DNEKTPOHHOE
KHMCJIOPOJa, aMMHAKa. IPUIIOKEHUE
Jenonumepusanus noJinuMepoB

33 IpakTuyeckas padora | [IpaBuna TexHUKH 3HaroT ocHOBHbIE npaBuia Th. ¢bponTanbubld 1 | [IpakTHUeckas
Ne 2 «Pacnio3HaBaHue 0€30MacHOCTH NpU OcBauBarOT KaYeCTBEHHbIE PEAKIIMH Ha UHAMBUAYaJIbHBI | pabora Ne 2
BeuecTB» MHCTpyKTax | BBIIIOJIHEHUU JAHHOU pa0OThI. | XJOPHJbL, Cyab(aThl, aleTaT-uOH U UOH | | «Pacno3HaBanue
o Th na pabouem KauectBeHHble peakiyu aMMoHus1. OnpeaesaroT N0 XapaKTepHbIM BEILECTBY
MecCTe. CBOMCTBaM O€JKH, ITI0K03Y, MIULEPUH (y4eOHUK).

ONEKTPOHHOE

PUIIOKEHUE




